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(54) Packaging unit for continuously producing sealed packages containing pourable food 

products, and method of monitoring a sealing operation performed on the packaging unit 



(57) A packaging unit (1) for continuously producing 
aseptic sealed packages (2). containing a pourable food 
product, from a tube (14) of packaging material filled 
with the food product; the unit (1) has a first and second 
chain conveyor (10, 11) respectively having a number of 
first and second jaws (12,13) which interact with and 
grip the tube (14) at respective equally spaced cross 
sections (88) to perform, at the cross sections (88). 
respective sealing operations on the tube (14); and the 
unit (1) also has a monitoring device (91) for monitoring 
the sealing operations, and in turn having at least one 
fixed sensor (92;93) cooperating with each second jaw 

Q 50 



(13) to generate at least one monitoring signal 
(S1,S2:S3,S4) related to an operating value (Vo) of a 
quantity associated with the second jaw (13), for exam- 
ple temperature or/and position of said jaw. and a com- 
paring circuit (99) for comparing the operating value 
(Vo) with at least one predetermined reference value 
(Vf) of the aforementioned quantity, and for generating a 
fault signal (SS) indicating malfunctioning of the moni- 
tored second jaw (13) in the event of a predetermined 
relationship between the operating value (Vo) and the 
reference value (Vf). 
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Description 

The present invention relates to a packaging unit for 
continuously producing aseptic sealed packages, con- 
taining pourable food products, from a continuous tube 5 
of packaging material. 

Many pourable food products, such as fruit juice, 
pasteurized or UHT (ultra-high-temperature treated) 
milk. wine, tomato sauce, etc.. are sold in packages 
made of sterilized packaging material. io 

A typical example of such a package is the parallel- 
epiped packaging container for liquid or pourable food 
products known by the name of Tetra Brik Aseptic (reg- 
istered trademark), which is formed by folding and seal- 
ing a strip-rolled packaging material. The rolled is 
packaging material comprises layers of fibrous material, 
e.g. paper, covered on both sides with thermoplastic 
material, e.g. polyethylene; and the side of the packag- 
ing material eventually contacting the food product in 
the package also comprises a layer of barrier material, 20 
e.g. an aluminium sheet, in turn covered with a layer of 
thermoplastic material. 

As is known, packages of the above type are pro- 
duced on fully automatic packaging units, on which a 
continuous tube is formed from the packaging material 25 
supplied in strip form. The strip of packaging material is 
sterilized on the packaging unit, e.g. by applying a 
chemical sterilizing agent, such as a hydrogen peroxide 
solution; following sterilization, the sterilizing agent is 
removed, e.g. vaporized by heating, from the surfaces 30 
of the packaging material; and the strip of packaging 
material so sterilized is kept in a closed sterile environ- 
ment, and is folded and sealed longitudinally to form a 
tube. 

The tube is filled with the sterilized or sterile-proc- 35 
essed food product, and is sealed at equally spaced 
cross sections at which it is then cut into pillow-shaped 
packages, which are subsequently folded mechanically 
to form final, e.g. parallelepiped, packages. 

Continuous packaging units of the above type are 40 
known (as illustrated, for example, in US-Re 33,467) 
which comprise two chain conveyors defining respective 
endless paths and fitted with respective numbers of 
jaws. The two paths comprise respective branches sub- 
stantially facing and parallel to each other, and between 45 
which the tube of packaging material is fed; and the 
jaws on one conveyor cooperate, along said branches 
of the respective paths, with corresponding jaws on the 
other conveyor to grip the tube at a number of succes- 
sive cross sections and perform respective sealing so 
operations on the packages. 

On units of the above type, the sealing pressure 
and, in particular, control of the sealing pressure are 
obviously of vital importance in ensuring the production 
of perfectly integral packages, and in preserving the ss 
aseptic characteristics of the contents. 

Consequently, a strong demand exists for some 
way of so monitoring the sealing operations as to deter- 



mine the quality of the seal and, more importantly, 
determine. In the course of the production process, any 
departure from the established standard quality level 
requiring corrective measures. 

One proposal already made, that of monitoring the 
pressure to which the tube of packaging material is sub- 
jected during sealing, has, to the Applicant's knowledge, 
failed as yet to be implemented satisfactorily 

One of the solutions proposed, that of fitting a sen- 
sor to each jaw on at least one of the two conveyors, 
requires the use of an inordinate number of sensors 
generating a large number of monitoring signals for 
processing, and is also difficult to implement by requir- 
ing the transfer to a processing unit of monitoring sig- 
nals emitted by sensors fitted to moving jaws. 

It is an object of the present invention to provide a 
packaging unit for continuously producing sealed pack- 
ages containing pourable food products, and which is 
equipped with a reliable, structurally simple device for 
monitoring the sealing operations. 

According to the present invention, there is pro- 
vided a packaging unit for continuously producing 
sealed packages, containing a pourable food product, 
from a tube made of heat-seal packaging material in 
sheet form, fed along a vertical supply path, and filled 
with said food product; said unit comprising: 

a first chain conveyor having a plurality of first jaws, 
and defining a first endless path of said first Jaws; 
a second chain conveyor having a plurality of sec- 
ond jaws, and defining a second endless path of 
said second jaws; 

said first and said second path respectively 
comprising a first and a second work portion adja- 
cent to said supply path of the tube of packaging 
material, and extending substantially symmetrically 
on opposite sides of said supply path, so that said 
first jaws are maintained contacting respective said 
second jaws to grip said tube at respective equally 
spaced cross sections, and to perform, at said 
cross sections, respective sealing operations on the 
tube by heat-sealing the packaging material; 

characterized by comprising monitoring 
means for monitoring at least said second jaws 
along said second work portion of said second 
path, to determine correct performance of said 
sealing operations; said monitoring means com- 
prising fixed sensor means located at said second 
work portion and cooperating with each said sec- 
ond jaw to generate at least one monitoring signal 
related to an operating value of a quantity associ- 
ated with said second jaw, and comparing means 
for comparing said operating value with at least one 
predetermined reference value of said quantity, and 
for generating a fault signal in the event of a prede- 
termined relationship between said operating value 
and said reference value. 
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The present invention also relates to a method of 
monitoring a sealing operation on a packaging unit for 
continuously producing sealed packages, containing a 
pourable food product, from a tube of packaging mate- 
rial fed along a vertical supply path and filled with said 5 
food product: said unit comprising: 

a first chain conveyor having a plurality of first jaws, 
and defining a first endless path of said first jaws: 
a second chain conveyor having a plurality of sec- 10 
ond jaws, and defining a second endless path of 
said second jaws: 

said first and said second path respectively 
comprising a first and a second work portion adja- 
cent to said supply path of the tube of packaging 15 
material, and extending substantially symmetrically 
on opposite sides of said supply path, so that said 
first jaws are maintained contacting respective said 
second jaws to grip said tube at respective equally 
spaced cross sections, and to perform, at said 20 
cross sections, respective said sealing operations 
on the tube by heat-sealing the packaging material; 

said method being characterized by com- 
prising the steps of: 

25 

generating, by means of fixed sensor means 
located at said second work portion, at least a 
first monitoring signal relative to each said sec- 
ond jaw and related to an operating value of a 
quantity associated with the second jaw: 30 
comparing said operating value with at least 
one predetermined reference value of said 
quantity; and 

generating a fault signal in the event of a prede- 
termined relationship between said operating 35 
value and said reference value. 

A preferred, non-limiting embodiment of the present 
invention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 40 

Figure 1 shows a view in perspective, with parts 
removed for clarity, of a packaging unit in accord- 
ance with the present invention; 
Figure 2 shows a schematic side view, with parts 45 
removed for clarity, of the Figure 1 unit: 
Figure 3 shows a view in perspective of a jaw and 
corresponding counter-jaw of the Figure 1 unit; 
Figure 4 shows a front view of the Figure 3 counter- 
jaw; 50 
Figure 5 shows a section along line V-V in Figure 4; 
Figure 6 shows a larger-scale detail of Rgure 5; 
Figure 7 shows a haH cross section, with parts 
removed for clarity, of the Figure 3 jaw and counter- 
jaw in the gripping position; 55 
Figures 8 and 9 show partially sectioned side 
views, with parts removed for clarity, of the Figure 1 
unit at two different points in the work cycle. 



With reference to Figures 1. 2. 8 and 9, number 1 
indicates a packaging unit for continuously producing, 
from a tube 14 of packaging material, sealed packages 
2 containing a pourable food product, such as pasteur- 
ized or UHT milK fruit juice, wine, etc. 

Tube 14 is formed in known manner upstream from 
unit 1 by longitudinally folding and sealing a strip of 
heat-seal material, and is filled upstream with the steri- 
lized or sterile-processed food product for packaging. 
Unit 1 comprises a frame 3 (Figures 1 . 8 and 9)) defined 
by two side walls 4. 5 and by two parallel transverse 
walls 6. 7 fitted rigidly between side walls 4, 5 and defin- 
ing, with side walls 4, 5. an opening 8; and two chain 
conveyors 10. 1 1 fitted to frame 3 and respectively com- 
prising first jaws or more simply jaws 12 (only one 
shown in Figure 1) and second jaws or more simply 
counter-jaws 13 (only one shown in Figure 1) cooperat- 
ing with each other to interact with the tube 14 of pack- 
aging material fed along a vertical path A through 
opening 8. 

Conveyors 10 and 11 define respective endless 
paths P and Q along which jaws 1 2 and counter-jaws 1 3 
are fed, and which respectively extend about walls 6 
and 7 of frame 3. 

Conveyor 10 comprises an articulated chain*- 15 
extending along path P; and two drive wheels 16 mesh- 
ing with and on both sides of chain 1 5 at the bottom end 
of path P. Jaws 12 are an integral part of and define 
alternate links of chain 15. and are connected to-one 
another in articulated manner by pairs of links 17. 

More specifically, each jaw 12 (Figure 3) comprises 
an elongated main body 20 extending in a direction per- 
pendicular to path A and parallel to wall 6, and having 
respective end projections 21 and 22. each of which has 
a projecting first and second pin 23. 24 spaced with 
respect to each other and having respective axes 25r26 
parallel to the main dimension of body 20. Links 1 7 pivot 
on pins 23, 24 of jaws 1 2 so as to connect pins 23 of one 
jaw 12 to pins 24 of the adjacent jaw. 

Similarly, conveyor 11 comprises an articulated 
chain 27 extending along path Q; and two drive wheels 
28 meshing with chain 27 at the bottom end of path Q. 
Chain 27 is defined by a number of counter-jaws 13 
connected in articulated manner to one another and 
only described in detail insofar as they differ from jaws 
12, and using the same numbering system for any parts 
similar or corresponding to those described in connec- 
tion with jaws 12. Briefly, each counter-jaw 13 com- 
prises a main body 20 having pairs of end pins 23. 24 
about which links 1 7 pivot to connect adjacent pairs of 
counter-jaws 13. 

Each jaw 12 comprises an induction heating ele- 
ment 29 fitted to main body 20 in a direction crosswise 
to path A of tube 14, and which in turn comprises a pair 
of straight, parallel active surfaces 30. and is supplied 
electrically by a pair of contact brushes 34 cooperating 
in sliding manner, in use, with a supply bar (not shown) 
fitted to frame 3 and extending in the region of path P 
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inside opening 8. 

As opposed to a heating element 29, each counter- 
jaw 13 (Figures 4 and 5) comprises a pressure bar 35. 
which cooperates with heating element 29 of corre- 
sponding jaw 1 2 to grip a cross section of tube 14 (Fig- 
ure 2) and perform a sealing operation by heat-sealing 
the packaging material. On a front surface 46 facing cor- 
responding jaw 12 in use, bar 35 comprises two bands 
36 of relatively flexible elastomeric material, which 
cooperate with the packaging material in opposition to 
the active surfaces 30 of heating element 29. 

Jaws 12 and counter-jaws 13 each comprise a 
respective control device 37 - not forming part of the 
present invention and therefore not described in detail - 
for controlling the volume of package 2 as it is being 
formed. 

The movement of jaws 12 and counter-jaws 13 is 
controlled by respective pairs of cams 50, 51 fitted to 
walls 6, 7 of frame 3 and cooperating with respective 
pairs of rollers 52. 53 fitted to jaws 1 2 and counter-jaws 
13. 

More specifically, and as shown in Figure 3. jaws 12 
and counter-jaws 13 each comprise a first pair of rollers 
52. 53 fitted idly inside end projection 21 of main body 
20, and a second pair of rollers 52. 53 fitted idly inside 
end projection 22 of main body 20; and projections 21 , 
22 each comprise a pair of parallel, side by side seats 
54, 55 formed on the rear side (i.e. the side facing away 
from heating element 29 or pressure bar 35) and 
extending in a direction perpendicular to axes 25, 26 of 
pins 23. 24 and substantially parallel to the plane 
defined by axes 25. 26. 

The roller 53 in each pair is housed inside a respec- 
tive outer seat 54 (i.e. closer to the end of body 20) and 
fitted to a respective pin 23; and the roller 52 in each 
pair is housed inside a respective inner seat 55 and fit- 
ted to a respective pin 24. 

Wall 6 (Figure 1) is fitted with two pairs of cams 50. 
51 cooperating with respective pairs of rollers 52. 53 of 
jaws 12; and, similarly, wall 7 is fitted with two pairs of 
cams 50, 51 cooperating with respective pairs of rollers 
52, 53 of counter-jaws 13. 

Cams 50. 51 comprise respective substantially U- 
shaped portions 50a. 51a extending about the top edge 
of respective walls 6. 7 to define, for respective chains 
15, 27 of conveyors 10. 11, a transmission opposite 
respective drive wheels 16 and 28; and respective por- 
tions 50b, 51b extending along respective walls 6, 7. 
inside opening 8. Portions 50a. 51a define path portions 
PI, Q1 along which jaws 12 and counter-jaws 13 
approach and contact tube 14 of packaging material; 
and portions 50b. 51b define facing, substantially paral- 
lel work portions P2. Q2 of paths P, Q, along which jaws 
12 and counter-jaws 13 are maintained contacting 
under pressure to perform said sealing operations on 
tube 1 4 and so convert tube 1 4 into a continuous strip of 
packag s 2 connected to one another by flat sealing 
bands 88 extending crosswise to tube 1 4. and which are 



eventually cut at a follow-up station of unit 1 not forming 
part of the present invention and therefore not 
described in detail. 

Cams 50, 51 release respective chains 15, 27 at 

5 respective portions P3, Q3 of paths P and Q down- 
stream from respective drive wheels 16, 28. 

Along portions P3, Q3. chains 15. 27 cooperate 
with respective pairs of tensioners 56 for so tensioning 
the chains as to ensure rollers 52, 53 of jaws 12 and 

10 counter-jaws 13 are maintained contacting relative 
cams 50, 51. 

Each tensioner 56 comprises a movable shoe 57 
hinged about a horizontal axis to a support fixed to wall 
6 or 7; and a spring 59 interposed between shoe 57 and 

15 wall 6 or 7. On the face facing away from wall 6 or 7, 
shoe 57 comprises two side by side rolling tracks 60. 61 , 
which, by virtue of spring 59, cooperate respectively 
with rollers 52 and 53 of jaws 12 or counter-jaws 13. 
With particular reference to Figures 4 to 7, pressure 

20 bar 35 of each counter -jaw 1 3 is so fitted to main body 
20 as to be allowed a limited amount of movement in a 
lateral direction X perpendicular to the plane defined by 
axes 25. 26 of pins 23. 24, and which defines, in use. 
the direction in which pressure is applied by each 

25 jaw/counter -jaw pair on tube 14. 

More specifically, bar 35 is fitted integrally in pro- 
jecting manner with two pins 65 having respective axes 
parallel to direction X, and loosely engaging respective 
locating holes 66 formed in main body 20. In the exam- 

30 pie shown, pins 65 are screwed to the rear of bar 35, at 
opposite ends of front surface 46 of the bar. 

Bar 35 is fitted to main body 20 via the interposition 
of two elastic connecting assemblies 67 for generating, 
in use, a reaction pressure in direction X to keep bar 35 

35 against respective jaw 12. 

Assemblies 67 are located at opposite ends of bar 
35. alongside front surface 46, and a larger-scale sec- 
tion of one of assemblies 67 is shown in Figure 6, to 
which reference is made below. 

40 Each assembly 67 sut>stantially comprises a guide 
shaft 70 having an axis parallel to direction X, and which 
is fitted with ample radial slack through a substantially 
cylindrical through cavity 71 in main kxxly 20, and com- 
prises an end flange 72 fitted to the rear of body 20 by a 

45 number of screws 73 about cavity 71 . 

Cavity 71 houses a highly rigid coil spring 75 made 
of quadrangular-section wire and compressed between 
flange 72 and a cup-shaped element 76 slidable axially 
and loosely inside cavity 71 and connected axially and 

50 radially to bar 35. More specifically, element 76 com- 
prises an annular base wall 77 cooperating axially with 
spring 75, and a cylindrical wall 78 housed loosely 
inside cavity 71 ; and wall 77 comprises a tapered inner 
knife edge 79 cooperating in sliding manner with shaft 

55 70. 

Cavity 71 comprises a circumferential groove 80 
housing an annular seat 81 , which cooperates in sliding 
manner with cylindrical wall 78 of element 76; and cavity 
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71 and element 76 are conveniently filled with lubricat- 
ing grease. 

A smaller-diameter end portion 82 of shaft 70 is 
housed inside a cylindrical seat 83 of pressure bar 35 
via the interposition of a bush 84 of elastomeric mate- 
rial. 

Bush 84 is packed between a shoulder 85 of shaft 
70 and a stop washer 86 coaxial with shaft 70 and fitted 
to the end of end portion 82 of the shaft. The peripheral 
edge of washer 86 cooperates axially with an annular 
shoulder 87 of seat 83 of bar 35 to grip shoulder 87 axi- 
ally against bush 84 and hold bar 35 against element 76 
in opposition to spring 75. More specifically, base wall 
77 of element 76 defines a locating collar 90 engaging 
seat 83 of pressure bar 35. 

In actual use, therefore, along portion Q2 of path Q 
and by virtue of springs 75, bar 35 of each counter-jaw 
1 3 is shifted laterally in direction X with respect to body 
20 to compensate for the reduction in the thickness of 
the packaging material of tube 14 in the sealing region, 
due to softening of the packaging material by the heat 
generated by heating element 29 of corresponding jaw 
12. 

With reference to Figures 8 and 9. unit 1 also com- 
prises a device 91 for monitoring the sealing of tube 14. 
and in turn comprising two pairs of sensors 92, 93 fitted 
to wail 7 at opposite ends 94, 95 of work portion Q2 of 
path P - respectively upstream and downstream from 
the portion of portion Q2 along which the sealing oper- 
ations are performed - and which cooperate with each 
counter-jaw 13 to generate respective monitoring sig- 
nals S1. S2, S3. S4 related to an operating value Vo of 
the total lateral shift of bar 35 of counter-jaw 13 in direc- 
tion X and with respect to body 20 along portion Q2. 

More specifically, sensors 92. aligned with each 
other in a direction perpendicular to direction X and to 
portion Q2 of path Q, are fitted to wall 7 at top end 94 of 
portion Q2, are located adjacent to respective side walls 
4, 5. and generate monitoring signals Si, S2 related to 
the respective distances, in direction X, between sen- 
sors 92 and the pins 65 on bar 35 of the monitored 
counter-jaw 13. 

Similarly, sensors 93, aligned with respective sen- 
sors 92 in a direction parallel to portion Q2 of path Q. 
are fitted to wall 7 at bottom end 95 of portion Q2, are 
located adjacent to respective side walls 4, 5. and gen- 
erate monitoring signals S3. S4 related to the respective 
distances, in direction X, between sensors 93 and the 
pins 65 of the monitored counter-jaw 13. 

Monitoring device 91 also comprises a processing 
unit 96 connected to sensors 92, 93. and which pro- 
vides for comparing operating value Vo with a range I of 
reference lateral shift values Vf ranging between two 
limit values and representing normal operation of coun- 
ter-jaw 13. and for generating a fault signal S5 indicating 
malfunctioning of the monitored counter-jaw 13. in the 
event value Vo fails to fall within range I of reference val- 
ues VI 



More specifically, processing unit 96 substantially 
comprises a calculating circuit 97 receiving monitoring 
signals Si, S2. S3, S4 and generating operating value 
Vo; a memory 98 in which reference values Vf are 

5 stored: and a comparing circuit 99 input-connected to 
calculating circuit 97 and to memory 98, and for reading 
the reference values Vf stored in memory 98 and com- 
paring them with operating value Vo. 

Calculating circuit 97 provides for determining the 

10 mean value ml of the instantaneous values of monitor- 
ing signals S1 . S2 as a counter-jaw 1 3 travels past sen- 
sors 92, and the mean value m2 of the instantaneous 
values of monitoring signals S3. S4 as the counter-jaw 
13 travels past sensors 93; which values ml, m2 

15 respectively represent the distances, in direction X, 
between bar 35 of the monitored counter-jaw 13 and 
respective pairs of sensors 92, 93. 

Calculating circuit 97 also provides for calculating 
the difference between values m1 and m2 to generate 

20 operating value Vo of the total lateral shift, in direction X, 
of bar 35 of the monitored counter-jaw 13 with respect 
to sensors 92, 93 along portion Q2. Value Vo is obvi- 
ously related to the total lateral shift, in direction X and 
along portion Q2 of path Q, of bar 35 of each counter- 

25 jaw 1 3 both with respect to respective body 20, and-with 
respect to the corresponding jaw 12, which comphses 
no parts moving in direction X with respect to portion P2 
of path R 

Value Vo therefore indicates the degree to which 
30 tube 14 is compressed during sealing, and provides, 
indirectly, for determining the quality of the seal. 

Finally, fault signal S5 is supplied simultaneously to 
a control unit 100 for controlling the operating cycle of 
unit 1 and arresting conveyors 10, 11, and to a signal- 
35 ling device 101 , e.g. a display or alarm. 

Unit 1 operates as follows. ^ 
Conveyors 10. 11 are rotated in known manner in 
opposite directions, as indicated by the arrows in Figure 
2, so that, from the end of portions P1 , Ql of respective 
40 paths P, Q and along respective portions P2, Q2. 
respective jaws 12 and counter-jaws 13 cooperate with 
tube 14 of packaging material according to a movement 
defined by the profiles of cams 50. 51 . 

After a first stage wherein tube 1 4 is contacted and 
45 gradually compressed, and the packaging material is 
folded locally to form a flat sealing band 88, jaws 1 2 and 
counter-jaws 13 reach respective straight portions 50b, 
51b of cams 50, 51 (Figure 2) where maximum gripping 
pressure is applied to tube 14 and heating element 29 of 
50 each jaw 12 is supplied to perform the sealing operation 
by heat-sealing the packaging material. 

The distance between portions 50b and between 
portions 51b of respective substantially homologous 
cams 50. 51 of jaws 12 and counter-jaws 13 is constant 
55 along the greater part of said portions, and is so 
selected as to slightly compress and deform springs 75 
of counter-jaws 13. 

Such compression is made possible by the axial 
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elastic rigidity of bushes 84 of elastomeric material 
being considerably less than that of springs 75. so that, 
when bar 35 cooperates with heating element 29 of the 
corresponding jaw 12 to grip the packaging material, the 
pressure to which bar 35 is subjected in gripping direc- 5 
tion X axially compresses bushes 84, and is almost 
entirely transmitted to springs 75 via respective cup- 
shaped elements 76. 

As springs 75 are only deformed to a very small 
extent, the gripping pressure exerted on the packaging 10 
material is substantially determined by the preload of 
springs 75. 

At the sealing stage, the heat generated by heating 
element 29 of each jaw 12 softens and so reduces the 
thickness of respective sealing band 88. and springs 75 is 
of the corresponding counter-jaw 13 laterally shift bar 
35 in direction X towards heating element 29 to maintain 
a constant pressure on tube 14. 

As described, monitoring device 91 provides for 
determining whether the operating value Vo of the lat- 20 
eral shift in direction X of bar 35 of each counter-jaw 13 
along portion Q2 falls within or outside range I of refer- 
ence lateral shift values Vf. 

An operating value Vo outside range I indicates 
abnormal sealing pressure on tube 14. e.g. due to mal- 25 
functioning of springs 75. in which case, the operator is 
informed immediately by signalling device 101, and unit 
1 is stopped for repair. 

According to a variation not shown, the two pairs of 
sensors 92. 93 may be replaced by one or more temper- 30 
ature sensors fitted to wall 7 of frame 3, located along 
work portion Q2 of path Q. and for determining the tem- 
perature of counter-jaws 13 and comparing it, like sen- 
sors 92, 93. with a predetermined range of reference 
values indicating normal operation of counter-jaws 13. 35 

The advantages of unit 1 according to the present 
invention will be clear from the foregoing description. 

In particular, monitoring device 91 is easy to pro- 
duce and highly reliable, by featuring fixed sensors (92. 
93) fitted integrally to frame 3 of unit 1 . and which pro- 40 
vide for determining the shift in direction X of pressure 
bar 35 of each counter-jaw 1 3 with respect to respective 
body 20. and therefore with respect to the correspond- 
ing jaw 12. As said shift indirectly indicates the sealing 
pressure exerted on tube 14, the monitoring signals SI , 45 
S2, S3. S4 supplied by sensors 92, 93 may be proc- 
essed to determine conformance of the sealing quality 
of packages 2 with a predetermined standard. 

Moreover, the monitoring system described solves 
the problem of transferring monitoring signals from mov- 50 
ing members. 

Clearly, changes may be made to unit 1 as 
described and illustrated herein without, however, 
departing from the scope of the claims. 

In particular, the two pairs of position sensors 92, 55 
93 may be replaced by two single position sensors 
respectively located at opposite ends 94, 95 of work 
portion Q2 of path Q. in which case, calculating circuit 



97 is simplified by no longer having to determine values 
ml and m2. 

Moreover, provision may be made for only one posi- 
tion sensor, of the same type as sensors 92. 93. located 
at a predetermined significant point along work portion 
Q2 of path Q, and for determining the distance, in direc- 
tion X. between itself and bar 35 of each counter-jaw 1 3. 
and comparing said distance with a predetermined ref- 
erence distance value. 

Claims 

1. A packaging unit (1) for continuously producing 
sealed packages (2), containing a pourable food 
product, from a tube (14) made of heat-seal pack- 
aging material in sheet form, fed along a vertical 
supply path (A), and filled with said food product: 
said unit (1) comprising: 

a first chain conveyor (10) haying a plurality of 
first jaws (12), and defining a first endless path 
(P) of said first jaws (12); 
a second chain conveyor (11) having a plurality 
of second jaws (13). and defining a second 
endless path (Q) of said second jaws (13); 

said first and said second path (P. Q) 
respectively comprising a first and a second 
work portion (P2. Q2) adjacent to said supply 
path (A) of the tube (14) of packaging material, 
and extending substantially symmetrically on 
opposite sides of said supply path (A), so that 
said first jaws (12) are maintained contacting 
respective said second jaws (13) to grip said 
tube (14) at respective equally spaced cross 
sections (88), and to perform, at said cross 
sections (88), respective sealing operations on 
the tube (14) by heat-sealing the packaging 
material; 

characterized by comprising monitoring 
means (91) for monitoring at least said second 
jaws (13) along said second work portion (Q2) 
of said second path (Q). to determine correct 
performance of said sealing operations; said 
monitoring means (91 ) comprising fixed sensor 
means (92; 93) located at said second work 
portion (Q2) and cooperating with each said 
second jaw (13) to generate at least one moni- 
toring signal (Si. S2; S3. S4) related to an 
operating value (Vo) of a quantity associated 
with said second jaw (13), and comparing 
means (99) for comparing said operating value 
(Vo) with at least one predetermined reference 
value (Vf) of said quantity, and for generating a 
fault signal (S5) in the event of a predetermined 
relationship between said operating value (Vo) 
and said reference value (Vf). 

2. A unit as claimed in Claim 1. characterized in that 
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said quantity is the temperature of said second jaws 
(13); and said sensor means comprise at least one 
temperature sensor located in a predetermined 
fixed position along said second work portion (Q2) 
of said second path (Q). 5 

A unit as claimed in Claim 1 . characterized in that 
said second jaws (13) each comprise a main body 
(20) defining a link of said second chain conveyor 
(11); a pressure element (35) fitted to said main w 
body (20) and movable with respect to the main 
body in a lateral direction (X) crosswise to said sup- 
ply path (A) to exert a gripping pressure on said 
packaging material in opposition to a corresponding 
said first jaw (12); and elastic means (75) inter- is 
posed between said main body (20) and said pres- 
sure element (35). and defining said gripping 
pressure; said sensor means comprising at least 
one position sensor (92; 93) located in a predeter- 
mined fixed position along said second work por- 20 
tion (Q2), and cooperating with each said second 
jaw (13) to generate a said monitoring signal (Si. 
S2; S3- S4) related to the distance, in said lateral 
direction (X), between said pressure element (35) 
of said second jaw (1 3) and the position sensor (92; 25 
93) itself. 

A unit as claimed in Claim 3, characterized in that 
said quantity is the total lateral shift of said pressure 
element (35) of each said second jaw (13) in said 30 
lateral direction (X), along said second work portion 
(Q2) and with respect to said sensor means (92, 
93); said sensor means comprising at least two said 
position sensors (92, 93) located at opposite ends 
(94. 95) of said second work portion (Q2) respec- 35 
tively upstream and downstream from a portion of 
said second work portion (Q2) in which said sealing 
operations are performed, and cooperating with 
each said second jaw (13) to generate respective 
said monitoring signals (Si, S2; S3. S4) related to 40 
respective distances, in said lateral direction (X). 
between said pressure element (35) of the second 
jaw (13) and each of said position sensors (92. 93); 
said unit (1) comprising calculating means (97) 
interposed between said position sensors (92, 93) 45 
and said comparing means (99). and which receive 
said monitoring signals (S1 , S2; S3. S4) and gener- 
ate said operating value (Vo) as the difference 
between values assumed by said monitoring sig- 
nals (SI. S2; S3. S4) at predetermined instants in so 
time. 

A unit as claimed in Claim 4, characterized in that 
said predetermined instants in time are defined 
respectively by the instant in which each said sec- 55 
ond jaw (13) travels past one of said position sen- 
sors (92. 93). and by the instant in which the 
second jaw (13) travels past the other said position 



sensor (93. 92). 

A unit as claimed in any one of the foregoing 
Claims, characterized in that said comparing 
means comprise comparing means (99) generating 
sard fault signal (S5) in the event said operating 
value (Vo) is outside a range (I) of said reference 
values (Vf) ranging between two limit values and 
indicating correct operation of said second jaws 
(13). 

A method of monitoring a sealing operation on a 
packaging unit (1) for continuously producing 
sealed packages (2), containing a pourable food 
product, from a tube (14) of packaging material fed 
along a vertical supply path (A) and filled with said 
food product; said unit (1) comprising: 

a first chain conveyor (10) having a plurality of 
first jaws (12). and defining a first endless path 
(P) of said first jaws (12); 
a second chain conveyor (11) having a plurality 
of second jaws (13), and defining a second 
endless path (Q) of said second jaws (13); 

said first and said second path (P, Q) 
respectively comprising a first and a second 
work portion (P2, Q2) adjacent to said supply 
path (A) of the tube (14) of packaging material, 
and extending substantially symmetrically on 
opposite sides of said supply path (A), so that 
said first jaws (12) are maintained contacting 
respective said second jaws (13) to grip' said 
tube (14) at respective equally spaced cross 
sections (88). and to perform, at said cross 
sections (88), respective said sealing opera- 
tions on the tube (14) by heat-sealing the'pack- 
aging material; 

said method being characterized by 
comprising the steps of: 

generating, by means of fixed sensor 
means (92; 93) located at said second 
work portion (Q2). at least a first monitor- 
ing signal (Si , S2; S3, S4) relative to each 
said second jaw (13) and related to an 
operating value (Vo) of a quantity associ- 
ated with the secorxJ jaw (13); 
conrparing said operating value (Vo) with 
at least one predetermined reference 
value (Vf) of said quantity; and 
generating a fault signal (S5) in the event 
of a predetermined relationship between 
said operating value (Vo) and said refer- 
ence value (Vf). 

A method as claimed in Claim 7, characterized in 
that said quantity Is the temperature of said second 
jaws (13). 
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A method as claimed in Claim 7, for a packaging (13). 
unit (1) wherein said second jaws (13) each com- 
prise a main body (20) defining a link of said sec- 
ond chain conveyor (11); a pressure element (35) 
fitted to said main body (20) and movable with 5 
respect to the main body in a lateral direction (X) 
crosswise to said supply path (A) to exert a gripping 
pressure on said packaging material in opposition 
to a corresponding said first jaw (12); and elastic 
means (75) interposed between said main body w 
(20) and said pressure element (35). and defining 
said gripping pressure; characterized in that said 
first monitoring signal (SI , S2; S3, S4) is generated 
by at least one position sensor (92; 93) of said sen- 
sor means, and is related to the distance, in said 15 
lateral direction (X), between said pressure element 
(35) of each said second jaw (13) and said position 
sensor (92; 93). 



10. A method as claimed in Claim 9, characterized in 20 
that said quantity is the total lateral shift of said 
pressure element (35) of each said second jaw (13) 

in said lateral direction (X), along said second work 
portion (Q2) and with respect to said sensor means 
(92; 93); said sensor means comprising two said 25 
position sensors (92. 93) located at opposite ends 
(94, 95) of said second work portion (Q2) respec- 
tively upstream and downstream from a portion of 
said second work portion (Q2) in which said sealing 
operations are performed; said first monitoring sig- 30 
nal (S1, 82) being generated by a first (92) of said 
position sensors (92, 93); and said method com- 
prising the further steps of: 

generating, by means of a second (93) of said 35 
position sensors (92, 93), a second monitoring 
signal (S3. S4) related to the distance, in said 
lateral direction (X), between said pressure ele- 
ment (35) of each said second jaw (13) and 
said second position sensor (93); and 40 
calculating said operating value (Vo) as the dif- 
ference between values assumed by said first 
and said second monitoring signal (SI , S2; S3, 
S4) at predetermined instants in time. 

45 

11. A method as claimed in Claim 10, characterized in 
that said predetermined instants in time are defined 
respectively by the instant in which each said sec- 
ond jaw (13) travels past said first position sensor 
(92), and by the instant in which the second jaw so 
(13) travels past said second position sensor (93). 

12. A method as claimed in any one of the foregoing 
Claims from 7 to 1 1 . characterized in that said fault 
signal (85) is generated in the event said operating 55 
value (Vo) is outside a range (I) of said reference 
values (Vf) ranging between two limit values and 
indicating correct operation of said second jaws 
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